The field experiment was arranged in split plots based on randomised complete block design with three replications. In order to eliminate the contamination, treatments (C:control, BI:bacteria inoculation, N: nitrogen fertilization, BI+ N: bacteria inoculation+ nitrogen fertilization) were in main plots and cultivars (Isik-05, Yasa-05, Azkan, Hisar) were sub-plots. According to two-year results, N caused significant increases in pod number per plant and seed number per plant, BI caused significantly increases in only pod number per plant. However N+ BI had no positive effect over control. Thus, N and BI can not be suggested together. There were no significant differences among the cultivars with respect to seed yield and BI always caused same or higher seed yield. While cultivar Azkan produced similar seed yield in wet year, its performance was better in the dry year. Thus, cultivar Azkan and bacteria inoculation can be suggested together for sustainable chickpea production in central Anatolia and similar ecological conditions.
INTRODUCTION
Grain legumes are the second most important crop in Turkey after cereals. Chickpea (Cicer arietinum L.) is an important pulse crop of the semiarid tropics and the warm temperate zones (Bakhs et al. 2006). As being an important source of human food and animal feed, it also helps to improve soil fertility (Yücel et al. 2006 ). Turkey has a significant share in world chickpea production and it's sowing area is about 416.242 ha (Anonymous, 2012). Chickpea is usually grown on poor soil and under high temperature and drought conditions. Therefore, it may also play an important role with the intensification of crop rotations as an alternative to fallow in the traditional cereal/fallow rotation system in Turkey as is over the world.
Biological nitrogen fixation ability of legumes is of curicial importance for sustainable crop production, especially under drought or semi drought conditions. Nitrogen fixation efficiency of the legumes is affected by various factors, e.g. soil moisture, available N and the presence of efficient and competitive rhizobial strains in the soil (Thies et al. 1995 and Palmar and Young, 2000) .
Nitrogen fertilization is sometimes needed to achieve a substantial yield of legumes when the symbiotic N fixation is unable to provide enough nitrogen at the begining of the growing season (Buttery and Dirks, 1987) . However, fertilizer rates exceeding those exerting a "starter nitrogen"effect generally reduce nodulation and N fixation (Afza et al. 1987) . It is widely accepted that the capacity for nitrogen fixation by a nodulating or nodulated legume is influenced by mineral nitrogen in the soil in which it is grown. Nodule formation is inhibited by increased soil nitrogen levels. The process of nodulation may be promoted by relatively low levels of available nitrate or ammonia, higher concentrations of which almost always depress nodulation (Davidson and Robson, 1986 and Eaglesham, 1989 ).
Nitrogen is a major nutrient element for grain legumes. Availability of nitrogen amount in soil is getting decreased by continuous plant cultivation, 
RESULTS AND DISCUSSION
According to analysis of varience, there were no significant differences between control plots and nitrogen or bacteria inoculation with respect to plant height (Table 2) , but the differences among cultivars were significant. The cultivar Azkan and Hisar had the highest plant height while Isik-05 had the lowest plant height. The differences of years were significant for plant height. The first year results were higher than the second year. In the first year, only N fertilizer applied plots had lowest plant height among the treatments. Whereas, there were no significant differences among the treatments in the second year with respect to plant height. These differences were responsible for treatment x year interaction for plant height (Fig. 1a) .
As in plant height, there were no significant differences between control plots and nitrogen or bacteria inoculation with respect to first pod height (Table 2) , but the differences among cultivars were significant. The highest first pod height value was in the cultivar Azkan and the lowest first pod height value was in Isik-05. The differences between the experimental years for first pod height were significant. First pod height was higher in the second year than in the first year. While cultivar Hisar had same first pod height in both experimental years, the other cultivars had lower first pod height in the first year. Thus, cultivar x year interaction was significant (Fig. 1b) .
There were a significant differences among treatments respect to pod number per plant (Table 2 ). Similar differences also were recorded for cultivar and years. In treatments, the highest pod number per plant was obtained in N treatment. Bacteria inoculation treatment also gave statistically similar result to N whereas C and BI+ N treatments gave the lowest and statistically similar results with respect to pod number per plant. The highest pod number per plant value was in the cultivar Isik-05. Besides that, Yasa-05, Azkan, Hisar had similar to each other values. The response of cultivars to treatments changed between years. The cultivar Isik-05 showed superior performence under BI condition than the other cultivar in the first year but this performence was not occurred in the second year. Hence, treatment x cultivar x year interaction was significant (Fig. 2a) .
Seed number per plant had a significant differences among treatments, cultivars and years (Table 2 ). Seed number per plant was considerably higher in the first year than the second year. While the highest seed number per plant observed in the N applied plots, the lowest values were recorded in C and BI+ N plots. The cultivar Isik-05 had the highest seed number per plant among the cultivars. The response of cultivars to treatments changed between years. The cultivar Isik-05 showed superior performence under BI condition than the other cultivar in the first year but this performence was not occurred in the second year. Hence, treatment x cultivar x year interaction was significant (Fig. 2b) .
Both cultivar and years affected biological yield significantly but the differences among treatments for biological yield were insignificant ( Table 2 ). The cultivar Isik-05 and Yasa-05 had the highest biological yield while Azkan had the lowest biological yield. Biological yield was higher in the first year than in the second year. In the first year, the cultivar Azkan had lower biological yield than the other cultivars. In nitrogen treatment increased considerably biological yield in the cultivar Yasa-05 compared to the other cultivar whereas the cultivar Isik-05 showed superior performance under BI+ N treatment conditions. However, there were no significant differences recorded among cultivars to treatments in the second year. This different response of cultivars to treatment between years caused the significant treatment x cultivar x year interactions in the experiment (Fig. 3a) . Seed yield was higher in the first year than in the second year and significant differences were observed among years. Main effect of both of them, treatment and cultivar was insignificant (Table 2) . While BI caused significant seed yield increases in chickpea in the first year, higher seed yield obtained from N treatment in the second year. Thus, treatment x year interaction was significant for seed yield (Fig.  3b) . The cultivar Yasa-05 and Azkan had highest seed yield in the first and second experimental years, respectively. This differences among cultivars between years was responsible for cultivar x year interaction in seed yield of chickpea (Fig. 4a ).
An average harvest index was 42.15% and treatments effects on harvest index was insignificant. Whereas harvest index were changed with cultivars and years. The cultivar Yasa-05 had higher harvest index value than the others and first year result was also significantly higher than the second year result for harvest index. The cultivar Yasa-05 had higher stable performance accross the treatments than the other cultivars. The cultivar Hisar showed better performance under N and BI treatment conditions. However, first year results were better than second year results. Alone or combined treatment of N with BI positively affected harvest index in both years. But alone nitrogen treatments caused better performance in the second year when it was dry during the early growing season. These different responses of the cultivars to treatments and years caused treatment x cultivar x year interactions (Fig.  4b ).
An averegae hundred kernel weight was 42.16 g and it was changed with treatments, cultivars and years (Table 2 ). In treatments, the highest hundred kernel weight was obtained in C treatment. The highest hundred kernel weight was recorded for the cultivar Azkan and the lowest hundred kernel weight value was in Yasa-05. Hundred kernel weight was higher in the first year than in the second year. The cultivar Isik-05 had the highest value in first year while it had the low value in second year and the cultivar Hisar had the low value in first year but it had the high value in second year. This difference was responsible for cultivar x year interaction (Fig. 5a) .
The results of all investigated parameters were higher in the first year than in the second year except for first pod height. This situation might be orriginated supporting plant growth of the winter precipitation in the second years. More precipitation received in the second year and first pod height had the highest value in second year. The more precipitation in the early growing season in the first year enhanced higher growth performance and higher yield and yield component values were recorded in this year. 185.1 mm of precipitation was recorded in the first year and it was 86.9 mm only in the second year during vegetative period in the experiment (Table 1) The effect of treatments were insignificant for plant height but the differences among cultivar were significant. The plant height of the cultivars Azkan and Hisar were significantly higher than the other cultivars ( Table 2 ). These differences can be attributed to genetical differences in the cultivars. Similar results were also reported for chickpea in the research conducted under di fferent environmental conditions ( Growing season of the second experimental year was severely dry but the first experimental year was severely rainy, thus, all of the investigated parameters were higher in the first year than in the second year (Table 2) . But the response of cultivars with respect to investigated parameters to treatments were different, hence, treatment x year and cultivar x year interaction were significant for most investigated parameters. In general, N and BI had possitive effect on most parameters during the rainy years, this effect was not observed during dry year (Fig. 1a, 1b, 3b, 4a, 5a ).
Under favaroble weather conditions, cultivar Isik-05 and Yasa-05 showed good performance to N and BI treatments in the experiment but this possitive effect was not observed under the dry condition. Hence, treatment x cultivar x year interactions were significant for most parameters. These different responses must probably be originated from the differences in plant-rhizobium relationships among the cultivars.
CONCLUSIONS
According to two-year results, N caused significant increases in pod number per plant and seed number per plant, BI caused significantly increases in only pod number per plant. However N+ BI had no positive effect over control. Thus, N and BI can not be suggested together. There were no significant differences among the cultivars with respect to seed yield and BI always caused same or higher seed yield. While cultivar Azkan produced similar seed yield in wet year, its performance was better in the dry year. Thus, cultivar Azkan and bacteria inoculation can be suggested together for sustainable chickpea production in central Anatolia and similar ecological conditions.
